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ABSTRACT 


Deselcafon, thermal shock, uitraviotativradiatod seawater, and hy logan peroxido, 
singly oF in combination, alied to dice the Wopleal abalone: Madata ainina te 
Spawn viable number of eggs or sperm. Howerer, natural eponianeous blen 
CCC 
VVV 
eres 6 h after lertlttion and achieved seeping ябу 30 V afler fertilization. 
C 
бе fist resirry pora were observed ater 30 d 


INTRODUCTION. 


Tho trepical abalone Haliotis asinina Linne (1758) is widely distributed n 
coastal reet zones of Southeast Asia (Еше, 1981; Nateewathana and Bussarawl, 
1988; Singhegrainan and Sasaki, 1991, b) extending up to the subtropical and 
tropical regions of Japan (Hahn, 19893). Among the twa common species of 
abalone reported in the Philippines (Fuze, 1981), Н. asinina has the potential for 
artificial propagation due to its large size anc body weight. Recent advances in 
Thailand have confirmed the potential of tns species lor seed production and culture 
(Singhagraiwan and Sasaki, 1981a, b), 


А commercial abalone fishery exists in the Philippines. In 1991, the Philippines 
‘exported to Hongkong, Japan, United States, Singapore, Australia, and Guam 283, 
391 kg of processed abalona worth US $ 2,070,503 (NSO. 1991). Although demand 
for abalone meat remains high, the status of the fishery, reproductive biology, and 
‘seed production trials of H. asinina in the Philippines is nct known. 


Over the last three decades. several commercial Important abalone species in 
several counties have been successtuly induced spawn by the use of ultraviolet (uv) 
irradiation and hydrogen peroxide (Hahn, 1980). in Japan and U.S., abalone 
‘species are induced to spawn on demand throughout the year by tha heavily UV- 
irradiated seawater technique (Uki and Kikuchi, 1984; Ebert and Houk, 1984), 
Hydrogen peroxide may also induce gravid H. sefescens, H. coccinea canariensis, 
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and H. discus алла! to spawn (Morse et ai, 1977; Pena, 1996; Hahn, 1994) 
However, Singhagraivan and Sasaki (19912) failed to induced spawning in H. 
asina by w-ittadiated seawater; hence, ferilzed eggs and larvae were obtained 
solely from natural spawns. 


‘This study aimed to develop seed production methods of H. asinina and to 
describe Its larval devel Ав successfully carried out іп Japan using Н. discus 
anna (Saito, 1984), artificially produced H. asinina seed may be used to re-stock 
coastal areas in the Philippines. 


MATERIALS AND METHODS 
Broodstock Collection and Maintenance 


н. asinina broodstock were collected from shallow rocky reets of Panagatan 
Cays. Antiqua. Philippines (Fig. 1) on January 26 and February 23, 1994. Shell 
length and total weight ranged from 54 10 108 mm and from 34.6 lo 186.8, 
respectively. Broodatock were transported to the Tigbauan Main Station of 
 SEAFDEC/AQD. 


Forty-five spawners (10 malos and 35 temales) were placed in а 141 oval 
fibargiass tank, Water Inlet and aeration system in the tank were similar to that 
sed at the Oyster Research Institute in Japan (Fig. 2). A polyvinyl chloride (PVC) 
gutter cut Into four 30-cm long sections ad ibilum to the spawners. 


Artificial Spawning 


Ripe individuals were selected and placed In separate 9-| rectangular plastic. 
containers. Gonadal maturity was assessed by gently opening a space between the 
shall and the soft body. Mature males have miky white testis while mature females 
have dark green ovarios. A groes description of gonad development followed 5 
arbitrary stages, depending оп the area of the gonad covering the digestive gland. 
Development varied from immature (Stage 1) to full maturity (Stage 6: Table 1). 
Only broodstock with gonads at Stages 4 and 5 Wêra stimulated to spawn by 
dessication (1.0-1.5 П), thermal shock (1.4-5.1°C), UV-irradiated seawater (fered to 
5 um; 350-1,329 mW), hydrogen peroxide (0.25-1.0 mM), and application of 
spawned abalone mit (Table 2). 


Dessication was carried out by removing individuals from the water arid 
wrapping them in moist sterile gauze for about 1-1.5 h. Thermal shock consisted of 
raising the water temperature above ambient using a temperature-conrolled water 
heater and then gradually decreasing it to ambient, Artiicial induction of spawning 
using hydrogen peroxde was carried out using reagent grade (30%) chemical. The 
animals were exposed to the hydrogen peroxide solution for 23 h, After this period, 
the solution was decanted and the container thoroughly rinsed and replaced with 
clean Isothermal seawater. Thiswas not added when hydrogen peroxide wes used 
because it was not required for any specific chemical reaction (Hahn, 19895) 
Ultraviolet-itradiation was carried out using 2 uv light systems in seres (Toshiba 
brand: model GWO-1526PB). The amount of w-fradiation was calculated based on 
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the Пом rate of litered seawater entering the uv system, Lastly, spawned abalone 
mit was coliected from the broodstock tank released from natural spewring 


Egg Collection and Larval Rearing 


Ferliized eggs cr trochophore larvae Irom natural spawnings were collected 
wih а special larval trap (80 um mesh plankton nel) installed at the drain outlet of 
the broodstock tank (Fig. 2) Collected eggs or larvae were washed with uv- 
Irradiated seawater and then distributed to 9-1 rectangular plastic containers. 


Trochophore larvae were kept in the same containers until the valiger stage. 
Upon observation of the cporculum, eyespot. and fully formed propadium, veliger 
larvae (Fig. 4e) were transferred to a 1 settlement tank provided wilh vertically 
placed corrugated diatom plates. Water Поу was then stopped for 2-3 d to allow 
ellen ent of viable larvae Alter settlement, seawater was re-introduced and 
Maintained at а flow rate of 550-600 Lin, Larvae ted on the diatoms Navicula sp. 
‘and Mîzschi sp. that have grown on the plates. 


Embryonic, larval, and post-larval development stages were monitored. 
Morphological characteristics were based from Sek and Кап-по (1977) 


Water temperature and salinity ranged trom 27 7 lo 307C and trom 30 1o 32 
pet, respectively 


RESULTS 
Natural Spawnings 


Natural spawnings occurred several days belore ог during tha new moon and 
Tull moon (Fig. 3). This trend continued during the initial two months of the 
experiment and spawrings were obsarved thersafler to occur lor several days aller 
al least every two weeks following a lunar cycle 


Artificial Induction of Spawning 


Gravid abalone dd nol spawn ater application of dessicalion, thermal stock, uv 
irradiation о! hydrogen peroxide However, mill released by a single male Induced à 
females to spawn 1.5 п aller mill release. Spawned eggs, however, were immature 
and few (8.1 -162 x 10) compared fo about 201 x 10° eggs obtamed from а single 
natural spawning, 


Pumping movement which usually occurs at the time of spawning was observed 
when hydrogen peroxde was used as spawning stimulus, However, only seawater 
was discharged from tha respiratory pores. 


Early development 


Newly spawned eggs were green and measured 180 um in diameter (Fig. 4a) 
Cleavage began after discharge of the polar bodies and development progressed to 
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the morula, blastula, and gastrula stages (Table 3). Trochophore larvas hatched 5.2- 
5.6 h efter fertiization (Fig. 42), began shell secretion, and then tanslormed to 
velger larvae 8 h postfertlization. At ihis point, the apical region of he larvae was 
flat and the velum cemplelely developed with long cilia present. Figure 4d shows a 
velger larva before torsion of foot mass while Figure 4e shows a velger larva after 
torsion of foot mass wilh development of operculum, eyaspot, pranodium. and 
cephalic tentacle The velger larvae acquired creeping ability 30 h alter tartllizaton 
(Fig 4f and settied on prepared datom plates within 2.3 d (FQ. 49). Alter 30 d. 
the firs! respiratory pore (notch stage) was observed at a shell length of 2.1 тт 
(Fa. 4t) 


DISCUSSION 
Artificial Spawning 


Dessication or complete removal of individuals fom the water, in combination with 
thermal shock or uv light, was not successful ia indueng H. asinina to spawn 
Dessicalion alone Is unreliable and has no biological significance because abalone ara 
subtidal and would never be subjected to this kind of stimulus in nature, causing even. 
the release of large quantities of Immature gametes (Carlisi. 1645; Hahn, 19806) 
However, dessicalion in combination with UV-irradiated seawater yield good resuts in 
other abalone species (Uki апа Kuch, 1984; Chon, 1984; Han et aí 1988), 


Thermal shock or raising the water temperature above ambient, in combination 
with various stimuli, also failed to induce spawning in this species. Thermal shock 
alone, like deasication, is only occasionally successful (Leighton, 1974), It causes the 
release of immature gametes and does nol assure the simultaneous release of 
Viable gametes (Carlisle, 1945; Hahn. 1929b). This technique, however, was 
sufficient If used during the breeding season of H. diversicolor supertexta (Chen, 
1984). 


Although irradiation of seawater with uv light is a fast and reliable method for 
induction of spawning in severa! species of abalone (UK and Kikuchi, 1964; Ebert 
and Houk, 1984; Cher, 1984; Han et a! 1980, Han, 1939b), it was nol effoctiva in 
inducing H. asinina in thie experiment to spawn when either singly or in combination. 
with other stimuli. Singhagralwan and Sasaki (1991a) also were Unable to spawn H. 
asinina using uv radiated seawater Spawning allure in Inis experiment may havê 
een caused by the higher intensity of radiation (incuding ultraviolet} availatie in the 
lower latitude due to unequal distribution of solar radiation on the earth's surface. 
Tropical abalone species are already exposed to higher amount of uv light than 
temperata species Dificulty in assessing fully matured and spawnable individuals by 
visual inspection and the occurrence of frequent natural spawnings are also other 
factors to be considered. 


Induced spawning of H asina can be achlaved when spawned mill is used to 
induce gravid females Similar results wore reported by Singhagralwan and Doi 
(1982). Adding nemly-spawned gameles from eithe sex into the water can trigger 
Fospensive spawning among conspecifics (Carlisle, 1945: Morse et al 19/7. 
Singhagraiwan and Doi, 1992). 
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Naturat spawning 
Natural spontaneous spawnings are frequently observed to occur in the present 
study. 


It was noted that H- asinina spawns in tarks all yaar round with а morthly 
реак in October (Singhagraiwan and Dol, 1992). The same authors also reported 
partial ard multiple spawning ol ripe females. 


H. varia, another tropical species, also spawns the whole yaar round as 
observed in aquara (Fuze, 1981) and based on observations of gonads from а 
natural population (Bussarowi! et al 1980) 


Early development. 


Embryonic and larval development in H. asinina are a function of water 
temperature and time since abalone larvae do not feed before settlement (Hahn, 
19806) The length of Ino larval period is about 28.5 h (27.7 - 302°C) which is 
considerably shorter than that for H. rufescens with 6 d al 15°C (Ebari and Houk, 
1984), Settlement, metamorphosis, and deposiion cf paristomal shell mark the 
transition from larval to post-larval davalopmant until formation of the first 
respiratory pera (Hahn, 1986c). Settlement stage was achieved in H asinina alter 
30 h compared to 188 h tor H. meiae at 20°C (Ganado ot al 1088) Tablo 4 shows 
the age and shell length of Н asinina at formation of firs! respiratory pore 
compared wh other abaone species 


Our resuts support the strong potential ol H. asinina as an aquaculture species. 
However, lurthar studies are required to develop condilioning techniques for captive 
brocdstock (a 9. proper nutrition, appropriate sex ratio, water temperature, water quality 
еле) to alow узат round and eficier! production of abalone larvae and juveniles. 
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‘Table 1. Criteria used to assess gonad matur: 


ion stages In adult H. 


Stage Description of gonad 

1 The gonad is essentially immature and dificult 1o 
distinguish пот we digestive gland; sexes canno! be 
determined. 

8 Developing gonad covering a Не portion of the 
digestive gland; female gonad is still dificul to 
distinguish from the dgestive gland; males can be 
‘easily determines 

E Partially matured gonad; small gonad bulk 

4 Риу matured gonad. 


5 Fully matured and swelled gonac large gonad bulk, 
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Table 3. Embryonic and larval stages of Haliotis asinina reared at 


27.7 7302 
ime after tertilization 
— (т 
Fertizatin o 
First cleavage S 
Second cleavage os 
Third cleavage — 
Moria stage 12 
Blasta stage = 
Gastrula stage n 
"rochopheta larva 40 
Hateh-out 52-56 
Shell secretion вз 
Velger larvae 
Larval shell formulation эз 
Larval shell completion 90 
Operculum formation, 
baten of footmass 130 
Eyespotfermatin 190 
Appearance of colt 
“creeping abilty 300 
энене 
First respiratory pore. 204 
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Figure 1. Map showing the location of Panagatan Gays, Antique in Central 
Philippines. 
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Figure 2. Brocdstock conditioning tank for H. asinina with special larval trap tor 
'egg/rochophore larvae collection. 
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Figure a, Developmental stages of Н. asinina at 27.7-30.2°C: A ferilized eggs 
(180 ит) 


Figure 4b. Developmental stages of Н. asinina at 27.7:202°C: Trochophore stage 
before haich-out (45 h after ferliization, pe, prototrechal calis) 
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Figure 4c. Developmental stages of H. asinine at 27:7.00.2'C: Trochophore stage 
after hatch-out (pg, prototrechal girdle). 


Figure 4d. Developmental stages of M. asinina at 27.7-30.2°С: Veliger larva at 
completion of larval shell and bafore torsion of footmass (rm, 


retractor muscle; ia, iniegumental attachment). 
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Figure 4e. Developmental stages of H. asinina at 27.7-302"C: Veliger larva after 
torsion of footmass (о. operculum: ө, eyespot- p. propodium: et, 
cephalic tentacle) 


Figure dd. Developmental stages of Н. asinina at 27,7-20.2C; Veliger larva before 
ettiemont (20h after fertilization; pa, propedium apophysis, fep, first 
pipodial tentacle). 
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fap, first epipodial tentacle). 


cephalic tentacle: 


Figure 4g. Developmental stages of H. asinina at 27.7-302°C: Creeping larva (et, 


Developmental stages of H. asinina at 27.7-90.2°C: Juvenile with first 
respiratory pore (30 days at a size of 2.1 mm). Scale bar = 100,m 


Figure an 
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ABSTRACT La d 

Inuenze № endemic inthe Philppines cecaelenaty naring up in sharp periodie 
cee hain! es leb, er oe Paton Pam wu, 
CCT 
TJ... the abi o he intienza А rue 19 
Sindee agent rand antigone s renting # now sues which сне the 
eee eec of artbodis Induced by previous Ifectbne of vacenaton/ Genetic 
Feassorinevt and reconinaten Between human and anima Influenza viruses have eo 

rire o new subtypes. Surveillance among haman and animat popuiations fo 
dures including. Me appropiate 
fodtced for the current season’ Extensive 


uses In the Philppines, and phylogenetic studiox of more recent isolates may help 
% A review of Herature showed toe lach Of 
Current information om influenza i the Philippines and ths ай the more emphasize 
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History and epidemiology 


Influenza has been responsitie for pandemics, epidemics, localized outbreaks 
as well as sporadic cases resulting In excess deaths and substantiel morbidity `+ 
Epidemics thal were probably influanza have been reported throughout recorded 
history As early as 1170 and 1500 in England, mention has already been made in 
the medical IRerature of epidemics of a disease smilar to influenza. But It was only 
in 1510 that а more authentic epidemic has bean described Since then up to the 
Toth century. 11 Influenza pardemics (those of 1510, 1559, 1580, 1593, 1729, 1788, 
1830, 1833, 1836, 1847, and 1889) have baen documentèd > In the 20Ih century 
thera have already been 4 pandemics (1918/19, 1957/58, 1968/89 and 1977). The 
great pandemic of 1918/19 caused an ectimaied 20 milion deaths. Botwoan 
pandemics usually there have been epidemics of varying severity at intervals of one 
to three years and a trickle of sporadic cases every winter * In the United States 
during the 1954 epidemic, 70.000 deaths wore altributed to the Asian strain 
circulating at the tıne ` Betwean 1957 to 1986 Ihe Centers for Disease Control 
(COC) in Atlarta, Georgia, documented more than 10,000 excess deaths in each of 
the 19 epidemics in the USA, with more than 40,000 deaths in several of tham." 


in the Philippines the first recorded influenza outbreak occurred in 1918 in 
Mania and nearby provinces (Bataan, Bulacan, Batangas, Rizal, Laguna, Tayabas 
(now Quezon), Pampanga, and Nueva Ecija). The period of April to July of that year 
Saw a high morbidity rate bat only sight mortality of the affected populations 
However, in the second phase of the epidemic (October to Dezember), mortality 
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was established at 2.5 to 3% (74 248 ваһә) in the provinces. ly Manila there was 
ап average of B43 cases per day at the height of the epidemic. and there were 3 85 
deaths per 1000 population. In 1957, heightened influenza activity was again 
observed starting in Apri, peaking in May, and finally subsiding in June. During the 
period of the epidemic, 10,306 cases were reported wil 218 deaths’ Complement 
fixation test and hemagglutination: inhittion test results of specimens taken trom 
clinically diagnosed influenza patients at that time were highly suggestive ol a type 
А (APR8/34 and A/FMI/A7) influenza infection.‘ A similar serological evaluation ot 
specimens collected during a reported 1960-61 outbreak in Manila also showed 11 
of 35 paired samples having a significant antibody titre rise against A/PhIVS7 " 
Isolation of the A/Victoria/3/76 strain o! influenza virus and serological testing of 
urpaired sera documented the influenza outbreak during June to August of 1975," 


Antigenic drift and antigenic shit 


Athough the last severe pandemic was over 20 years ago, influenza remains 
ап Important viral epidemic disease because of ils potentiel to return to its former 
magnitude." A major concern is the rapioty with which epidemics evolve because of 
the influenza А virus’ аһййу lo undergo antigenic shift and antigenic crit resuling in 
new strains Influenza virus B mutates at a much lesser degree.” Emergence of now 
subtypes and their introduction to а nonimmune population results in universal 
lly." It has therefore become imperative to establish an extensive 

ith Organization (WHO) Influenza 
Survelllance Programme has long been a model of international cotaboration and 
rapid exchange of information as wil bo discussed later. Influenza survellance not 
only provides an assessment of the real impact of outbreaks bul also enables the 
identification of currently circulating variants This is especially important since new 
variants with different antigenic determinants can escapo the neutralizing antibodies 
tat were develcped through previcus vaccinations ог infections. Thus, in vaccine 
production, some strains are changed every one or two years.” 


The influenza virus is classified under Family Orthomyxoviridae, Genus 
Influenzavirus with Species Influenzavirus A and Influenzavirus B, and Probable 
Genus Influenzavirus C with Species Influenzavirus С. It is a pleomorphic or 
filamentous virion with a diameter of 80 0 120 nm. From the exterior surface of the 
lipid envelope. project the rod-shaped hemagglitinin (Н) and the mushroom shaped 
neuraminidase (М) peplomers, both of which сапу the subtype-specilic antigenic 
elerminante, The genome осше as ® separate moleculen and teassortmant of tha. 
genes in the 8 RNA segments for hemaggiulinin and neuraminidase gives rise to 
antigenic shift. In antigenic shi here is a change of the epidemic strain to а virus 
having hemagglutinin of a subtype diferent from previously prevalent strans? The 
emergence of completely new subtypes cue to this antigenic shift, and which appear 
at irregular intervals, are responsible for the pandemics.” 


More gradual antigenic variations or mutations within sech subtype is known as 
antigenic dritt." These continuous minor antigenic changes in the strains are 
responsible for irterpandemic epidemics.’ Results of sub-typing influenza A viruses 
by Immunodiffusion has indicated the presence of 12 hemagglutinin subtypes 
(designated aa H1 to H12) and o neuraminidase subtypes (N1 {o NO) as based on 
the 1980 system However, Ghendon describes 13 H subtypes identified in man and 
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several animal species. Influenza А viruses are responsible for widespread 
‘epidemics while the influenza B viruses, which are not differentiated inta subtypes. 
are responsible mainly for focalizad outbreaks and the resulting mortality is not quite 
as high as with the A viruses, Influenza C viruses are also not differentiated into 
subtypes and are rarely isolated from epidamics or outbreaks. Based on serosurveys 
С viruses are known to infact the majority of persons during childhood causing a 

id illness resembling the common cold* Only inlluanza A viruses ara known to 
Infect species other than man and are responsble for ерігсоћсз of зите influenza, 
‘equne Influenza, and avian influenza (also called towl plagua) d 


‘Theoretically, any combination of H and N is possible but only limited ranges of 
subtypes have actually been found In each species of animal? For human influenza 
viruses, a large number of antigenically distinguishable strains have been identiied 
for the H1, H2, НЗ and NI and N2 subtypes. Nomenclature of influenza virus 
strains incluce. (1) 1ле letier А, B or C (10 describe me wus species), (2) the 
animal species (except tor isolates from man), (3) the geographic location ol the 
isolation, (4) a serial number, and (5) for Influenza A virus, the sublype of 
hemagglutinin and neuraminidase ara added in parenthesis. Final comparison of the 
relalionships of isolates to reference strains winin each subtype (A) or within each 
type (B and С) is done by HI or NI using highly specific sera from animals Some 
examples of reference strains are: A/Singapore/6/86 (HINI), A/Singapore/ 1/57 
{H2N2}, А/Роп Chalmers/1/77 (H3N2). BiPanama/4990, C/Ann Armor 1/50, Alswine 
New Jersey/8/76 (HIN), and Alequins2/Berlin//89 (НЭМ) =" 


The clinical manifestation о! the disease in man is similar whether It is caused 
by tha the influenzavius A, В or С Serological tests are needed to establish 
etiologic diagnosis However, influenza A vruses have been implicated in wicespread 
opldomice wih охсовв mortality, tho B viruses with localized outbreaks and with 
mortality not quite as high as wih the A viruses, and the C virus is rarely isolated 
rom epidemica ard outbreaks but is known to infect the majority of persona during 
childhood causing a mid liness resembling the common соі Inllusnza in man is 
characterized by lever, chlliness, headache, myalga, prostration. coryza and mild 
sore threat. Cough is severe and protracied. | is usualy limited and recovery can 
be expected in 2 to 7 days. Death is usually due to pneumonia and/or the 
exacerbation of cardiopulmonary and other conditions.’ 


Virclogical survailance reveals that analogues of A/Philippines/2/82 (H3N2) 
were iscated trom difieren! paris ol the world (such as Finland, Czechoslovakia, 
USSR (Leningrad), USA (New York). and Papua New Guinea) including the 
Philippines during the period 1980 to 1985." Tha biological activities of this 
variant (or is recombinant forms), as demonstrated by in vito studies, may indicato 
a rather high level of pathogenicty # А case of a pregnant woman who died trom 
pneumonia caused by influenza (A'Philppines/2/82) has been reported. The 
influenza (A Phlippines2/82) strain vas incorporated in the 1984-1985 human and 
animal influenza vaccine lormulatlons and was determined to elicit satisfactory 
antibody response with minimal side effec; «a 


Figure 1 illustrates the thecry of the "recycling" of the human influenza A virus 
whereby the three subtypes HINI, H2N2, and HAN2, зает to amargo in succession 
in more or less periodic intervals 
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A unique zoonosis 


Ву datinition a zoonosis is a disease that is transmissible from animals 10 man 
and vies versa. The influenza A virus does not simply directly infect man and 
animals most pandamic strains ог new subtypes have been lound 10 emerge from 
Genetic reassortmen! between subtypes in animal hosts and human viruses 
Phylogenetic studies havo domenstrated that aquate birds are the primordial source 
ol all Influenza viruses In other species, and that pigs serve as intermediate hosts 
in the genetic exchange between influenza viruaea in avian and human specias *™ 


“The earliest known influenza viruses were those of the fowl plague viruses but 
their relationship 1o human intlusnza virus was not yet known at the time. Antigenic 
analysis of many isolates of animal influenza viruses have shown that among avian 
isolates, Н and N antigens exist that cross-react wih each at the subtypes found for 
human Influenza viruses eg, A/Hong Kong 1/68 (H3N2) reacting with A/duck/ 
Germary't215 (H3N2), ог Аё арап/305/57 (H2N2) reacting with Atturkey/Mass/3740/ 
65 (HeN2)* Avian influenza is wordwide and reported outoreaks had occurred In 
chickens. turkeys, ducts, pheasants, quails, pigeons, geese and various wid species. 
‘All 13 Н subtypes and all 9 N subtypes of the virus have been isolated m all 
‘species of birds." Substantial economic losses are incurred during an epizootic in а 
commercial farm due to high mortality rate drastic crop п едо production, and 
costs o! control measures including depopulation For example. the Pennsylvania and 
Virginia epidemics of 1983-84, caused by subtype HSN2, resulted in the slaughter of 
ver 17 millon birds costing spproximately 40 million US dollars in idemnity #9 
Mixed infections of birds wth several sublypes may occur. leading to recombination * 
Avian Influenza is charactarized mainly by respiratory signs but the disease signs 
range trom only а sigh! decrease in egg production or fertility Io а highly fatal 
fulminating infection. in eaverdly afectad ноне, cyanosis and edema of tha head, 
comb and wattle with blood-staned oral and гаа! discharges are common Sinusitis 
is not uncommon in ducks, qual and turkeys 


Wid brds--sspecially waterfowl and shorebirds -have also basn long regarded 
аз Important reservoir of the wfluenza A virus, maintaining a large pool of avirulent 
Virusas": Domestic and wild ducks have also been shown lo perpetuate or act as 
reservoirs of iniluanza A viruses A study demonstrated that antigenically 
conserved counterparts of the human Asian pandemic strain of 1957 (H2N2) 
continue to circulata in the avian reservars (wild aucks and domestic chickens) and 
are coming Into closer proximity ta 2 susceptible human population Webster er ai 
propose that all of the influenza A viruses of mammalian sources originated from 
the avian gene pool and thal there are periodic exchanges of influenza virus genes 
ог whole viruses between species, giving rise to pandemics of disease in humans, 
lower animals, and birds” The 1957 and 1968 human pandemics wete attributed to 
Influenza A and were supposedly reassortants between human and avian strains . 3 
genes came from avian hosts and the rest were conserved from previously 
circulating human influenza viruses ^ 


Pigs have been implicated as the intermediate host in genetic exchange 
between influenza viruses in avian and humans, acing аз а ‘mixing vessel” for 
two-way transmission of tha итивов 27942 Tho principal cause of the naturally 
occuring disease is the swine Influenza virus subtype НІМІ It was first observed 
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in 1918 in north central Unted States during the annual winter outbreaks. 
Epidemiologic observation suggested that the viruses were introduced into the 
swine population from strains then circulating among mar. The swine Influenza 
virus implicated in this epidemic is believed to be related to the 1930 isolate by 
Shope. the first time the influenza virus was isolated in swine. In the period 
between 1918 to 1930, the only laboratory evidence for the circulation among 
humans of viruses related to swine influenza was the detection at high ttres of 
naturally occurring antibodies to swine influenza viruses in the sera of persons 
who ware alive during the period of the influenza epidemics. Other than tha. 
classic НІМІ variants, the avian-like HINT and Ihe human-like H3N2 are 
concuttently elreulating in pigs worldwide * 


A typical outbreak о! swine influenza tê cheracterlzed by sudden onset and 
‘apid spread through the entire herd, often within 1 to 3 days. The main signs are 
depression, fever, anorexia, coughing, dyspnea, muscular weakness. prosteation, and 
а mucous dischaige from the eyes and nose, 


in 1974 the isolation of the first human Influenza virus similar to swine 
anfuenza came Hom s young patient with Hodgkins disease who ived in a farm and 
had contact with pigs In February 1976. outbreaks of swine influenza-like lineases 
among persons who had по drect contact wih pgs a! hai time were reported In 
Fort Dix, New Jersey. It was theorized that the unique environment in Fort Dix 
facilitated transmission from person-to-person of swing Influenza virus alter its rst 
introduction by someone who did contract an infection by exposure to an Infected 
Big? 


The swine influenza virus is also known to infect birds, principally turkeys. 
Ora American study demonstrated that 73% of the turkey influenza virus Isolated 
contained genes of swine origin” Castrucci and co-workers’ study provided the first 
‘evidence supporing ganetic roassortment betwoon human and avian viruses in a 
natural swine environment.“ Another study furnished evidence that the antigenic 
elorminante on H3N? influenza viruses were conserved in pigs by reassertment of 
avian and human H3N2 viruses." The economic consequences of swine influenza 
are considerable in that sick pigs lose weight or thelr weight gains cre much 
reduced." However. ће real public heath significance of pigs in influenza lies in 
their probability to act as "ring vessels” for genetic reassoriment of ie Infiuenza 
viruses from other species. 


Equine intluenze Is widely distribuled, highly contagious and spread rapidly, 
The rapid international spread is due to the year-round transport of horses for 
racing and breeding purposes specially in Western Europe and North America The 
Severity of the illness varies wth Ihe presence of other non-influenza pathogens. "= 
The isolation of the fist equine Influenza viruses Acud 1/Prague/55 НТМ) was 
from an epidemi; in Europe іп 1956. |n 1963, influenza A viruses |A/equi 2/ 
Miami/€3 (H3N8)] having no antigenic relationship in their Н or N to those of 
previously circulating equine strains were recognized In tne U.S Both continue to 
circulate without evidence of nauraly occurring recombination. Athough horses are 
the only known reservoir of equina influenza viruses, It is now known thal the H 
and N antigens cf tha twa equine subtypas ara related (although not Identical) to 
antigens lound amorg human, avian, cr swine influenza A viruses: the H7 of 
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subtype 1 is related to some strains о! the fowl plague viruses, and the H3 of 
Subtype 2 to some human and some avian НЗ strains. Some examples of highly 
similar nfiuenza a viruses are: A/Hong Kong/t/68 (H3N2), Aequi 2/Miami/1/63, A 
uckUk;1/63 (H3NB) and A/swina/Taar/7251/79 (H3N2) * 


‘Tha onset of equine influenza is abrupt. with temperature up to 42°C. usually 
lasting lese than 3 days unless bacterial Infection follows, Coughing is observed 
early and may persist for several weeks, Nasal discharge is scant. Expiralory 
dyspnes, anorexia, weakness and silliness are somelimes present Mildly affoctod 
horses recover spontaneously within 2 to 3 weeks, but hose severely affacred may 
‘canvalesce for 6 months 


Other mammalian species have more rarely been reporled to be the source of 
influenza A viruses and increased survellance of animals over the past years has 
Identified оту a small number of new subtypes of influenza Н or N antigens. 
Investigations had strongly suggested that influenza A subtype НЭМ2 viruses can 
naturali infect dogs, bul the rate of seroposiives is 100 low to consider dogs as 
potential reservoir of this subtype." 


Detailed investigations provide evidence that the genetic evolution of the 
Influenza viruses is quite rapid.“ This property allows fast adaptation of the virus 
lo the chancing environment, thus the emergence of the numerous variants. The 
reassorimant and recombination ol the variants give risa to a "genetic росі" that is 
shared by suscertible species notably man. birds. pigs and possibly horses making 
Influenza a unique zoonosis compared wth other zoonoses where a single specific. 
‘pathogen car directly infact several species, 


Surveillance 


‘The World Health Organization's (WHO's) program on laboratory influenza 
surveillance is based on the collaboration of 110 rational Institutes fer influenza in 
77 countries which are in contact wih the WHO Headquarters in Geneva, and the 
2 WHO Collaborating Centres on Influenza Reference and Research in Allanta, 
USA, and London, England. The network of national institutes covers all parts of 
the world: $6 laboratories are located in 25 developed countries and 64 
laboratories are in 52 omer countries, Isolates of Influenza viruses obtained by the 
national institutes aro sont to the two WHO Collaborating Centres for analysis of 
ай antigenic pecularties of hemagglutinin and In some cases, of neuraminidase. 


In Geneva ай epidemiologic and laboratory information Is consolidated and 
published regularly in the Weekly Epidemiological Record, which is widely 
distributed 10 health authorities. influenza cerrers, and other Interested Institutions 
and persons. Each year. at the end of February, the WHO holds a meeting with 
the Directors of the WHO influenza Centres o decide upon the composition of the 
influenza vaccines tor the forthcoming epidemic season The lesung 
recommandations, which are published in Ihe Weekly Epidemiological Record at 
about tha and of Fabruary, ага based on the varlous information sources including 
epidemiogical data, serum surveys. data from vaccine trials, and the гөзи! of 
studios on antigenic characteristics of influenza viruses isolatod in differant 
countries? 
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CONCLUSION 


Based оп recent findings and developments, as well as on the theory of 
"recycing' of the influenza A viuses (refe lo Figura 1), there are strong indications 
that the nest pandemic would of tha subtype H2N2 a in tha Philippines there is 
а dearth of information on animal influenza ard no laboratory surveilance in human 
influenza. It would be useful to conduct a setoepldemiological study using the 
hemagglutination inhibition test on the Iluanza vius In the human, амап, porcine 
and equine populations in tho country. Latar. characterization of iscalod local strains 
by polymerase chain reaction or other methods тау һер trace the evolution of the 
pandemic subtypes of the viris, sapo: dian strains Once the ecological 
Properties of influenza viruses are understood, it may be possible to interdict the 
introduction of new influenza vruses int» humana Vigilant vrus survellance would 
help in anticipating а tuture pandemic 
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Determined by sarum artibody prevalence; 
dates ol appearance are unknown, and of disappearance inexact 


) Approximate birthdate of echort with highest antibody prevalence. 


— Determined by virus isolation 
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Figure 1. Eras of prevalence of human influenza A viruses, with 1980 WHO 
omeniature for Н and N subtypes, 
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Figure 1. Eras of prevalence of human influenza A viruses, with 1990 WHO 
momeniature for Н and N subtypes. 
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SORPTION BEHAVIOUR OF LICORICE 


S. NADANASABAPATHY! and G. BABURAO 
Department a Chemisty, Tagore Arts College, 
Pondicherry-605 008, India 


ABSTRACT Г 


Adeorplien lestherm of Hcorice In ta forme wit pool and powder were 
detemines Eaclbriam Relative Humidity nae €» at infa malature content of 873% 
% Torm wore found 1o store wail when The 
"тойа content was below 15.37% and 152% respectively 


INTRODUCTION 


А tood maisture sorplion isotherm describes the relationship between Ihe. 
moisture content in food and the Relative Humidity (RH) of the air with which the 
food ie in oquilibrium at constant tomperature and pressure ( Labuza, 1968 ) 
Therefore, moisture is used as an important factor indicating the adequacy of food 
and food products for storage. However, they are not properly packaged moisture 
content may change in relation lo the environmertal RH, through dehydration or 
hydration (Oswin, 1946 ), А short period exposure cf the dried stored products lo a 
ignty humid atmosphere, would proceed rapidly to the germination and growth of 
"he fungal spores. This growth is inevitable, even if the moisture content of the. 
product is regarded as safe (Troller & Christian. 1978) 


Licorice (Glycyirhiza glabra L.) extract is one of the oldest plant extracts, used 
in most cf the natonal pharmacopoeias and farmularies (Adams, 1953). This may 
Бе added In smaller proportions as a flavouring substance in confectionary producte: 
such as chewing gums, caramels. fudge. toffees elc. lis confectionary is 
disfinguiehod on tho basie of manufacturing process as cost (moulded) licorice and 
extruded (pressed ) licorice. This extract is obiained from the licorice root and the 
eld Is abou! 30% to 40% of the посі. However, а wide variation in ће weld dus. 
1o various factors is reported (Sag, 1954 ) 


In India, it is normally grown in subtropical region and after harvesting , air 
апей licorice is transported to various places in conventional jute bags. As а result 
"he fungal contamination due to vanalion in the humidity and moisture content is 
observed, The fungal growth significantly affected the inherent properties such as 
flavouring, medicating and percent ot yield At present, there is no specific report 
availeble on the optimum moisture content, humidity and storage conditions required 
for tha storage of licorice Therefore, in this study an attempt was made to 
investigate fairly and accurately the moisture content and water activity of licorice to 
protest from fungal contamination 


Present acess 
Detorco Роза Базат ohnen Музон. 70 o INDIA 
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MATERIALS AND METHODS 


For thie study, the sorption behaviour and keeping quality of licorice In its 
natural form (root) and ground form ipcwder| was considered. Dry licorice root was. 
purchased from the local market and defective samples were discarded. It was 
Powdered in commatcialy available. electrically operated grinder and passed through 
150 um 198 sieve. The powder во ebtainod was filed in an sir tight glass бое 
With glass stopper and stored in a refrigerator at 5С, 


Moisture equilibrium studies 


‘Sorption studias were cariied out acconting 'o stalle method (Greenspan, 1977; 
Rockland, 1960). Changes їп the samples weight due 10 gain or loss of moisture 
convent was recorded ai 24 h intervals. Equitbrum Moisture Cortent (ЕМС) at each 
of the RH wes computed on dry weight basis. initial equilibrium relative humidity 
(ЕВН) and moisture content of the samples wore measured by NOVASINA a, 
measuring system (NCVASINA AG. Switzerland). Changes in colour and general 
conditions of tho samples were also recorded 


RESULTS AND DISCUSSION 


Initial ERH was 43% at inital moisture content of 873%. At the beginning 
ol the experiment an inconsisteney in gain or loss of moisture was observed due 
fo non-unitorm surface of tha samples (Halsey, 1948). However, equilibrium was. 
attained ın all samples within ton days. The gain or loss in moisture content is. 
given in Таре 1. After equilibrum no gain or loss In moisture content of the 
Samples was observed. The adsorption iectherme ol licorice in raot and powder 
torm at room temperature are shown in Figure |, The isotherms ага sigmoid and 
belong to туре И isotherms according to the classification ot Erunauor ot al 
{Grunaver at al, 1938), The changes in moisture content and quality charactersties 
Of licorice and powder equilibrated at ditlerent RH conditions ara presented in 
Table 2 The root was good and acceptable up 10 75% and powder form was 
good ard acceptable Up 10 69% HH. Above 69% FH, the powder sample became 
lump with the loss of Iree flowness and was not acceptable. Mold growth was 
observed at EMC of 16.84% in root on 9I day and al 16.17% In powder on 8th 
бау The colour of the samples became pale bluish green due to the growth ot 
tungus Aspaigitus nigar, 


Sorption isolherm shown in Figure 1, indicates sharp or steep rise in the 
isotherms atove 75% RH lor root and abcve 62% RH for ponder, The beginning 
of the steep rise in the sorption isotherm is generally recognised as an indication 
of the onse! of rapid physicochemical and microbiological deterioration in the 
product. Аз such, the moistura contents of 15.37% in root and 15.23% in powder 
Corresponding to 75% and 6% RH are considered to be sale and moisture 
above this critical Javel wil lead 10 rapid deterioration п respective of samples. 
studied 


The evaluation of packaging systems consisting of high barrier films is 
therefore necessary to obtain extended shef Ме. 
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FOOD ENERGY EQUIVALENTS OF SOME 
COMMON PHYSICAL ACTIVITIES 


PATROCINIO E. DE GUZMAN, С.Т. GAYYA, J.P. CABRERA. 
G.P. YUCHINGTAT, F.G. SOLANZO, AL. GAURANO and M.P. PANUGAD 
Food and Nutrtion Research Institute 
Department at Science ard Technology 
Bicutan, Taguig, Metro Manila 


ABSTRACT 


The study sored to develop , 
.. anargy value af a specie tod was reported in terms of equivalents of 
JJ Seventy healthy male and female subjects were selected by 
Sequential sampling rom emplorese of Food and Nutriton Research Institute (FND né nearby 
отот agencies wha wet the inclusion eieria ̃ or tha study Subjocta were tested with ho 
.... d walking a cum pave, Briak 
walks, Jogging, eyeing, stretching ard ешт exercise. The energy cost of rese activites were 
мита rough Indict celorimely while napred ar wax analyzed using e Sarromey oxygen 
бутот The energy values of some ͤ ↄ rom the publieations Energy 
Courter ard Phlipoins Food ComposttionTabies The mean metabolic costs fora the actives ware 
Maar fr he mate group Jogging was the moet physical demanding burning 8.05 healminute for 
теп and 468 kee! for women. lowed by суси and Pk walking while оило gave the fowest 
tae, The оне me дийеп! of oach tent was computed шд the forme alates те bod, 
nergy сойтш 


INTRODUCTION 


Physical activity ^as, (ог many years, been promoted as а general heath 
measure During fne last tao decades, a number ol epidemiological studies have 
documerted the potential гое of daily physical exercise in achieving cardiovascular 
fitness (Powell, 1087). Sines physical activities which are essential in carrying cut 
work and in keeping the body fi and trim account for the largest portion of the total 
energy expanditure, ther food energy equivalents need to be studied, 


The advent o! push-buton devices has led to a decreased demand for physical 
activity, and sadeniary ifeetyes have been pervading In the present society. Physical 
activity, together wth the excesses of today’s Ifestyle, wil inevitably lead 1o obesity 
which could serve as forerunner of cardiovascular diseases. The increasing number 
of obese persons suggests that many shun physical labor or exercises. This can be 
attributed to the lack of knowledge on the energy expenditure during the 
performance of а particular activity. 


Based on the staiistics of the Department of Health, there is an increasing 
trond In the incidonco of hoart desases 60.8 per 100.000 populalion, the last fve 
years average to 140.78 п 1887. Recent studies on cardiovascular diseases 
Conducted by the Philippine Heart Center showed thal 1 out of 10 adulte, 15 yours 
and older, sullers from hypertension (Sanchez, 1989). Among the suggested 
guidelines tor Ihe prevention of Inese diseases incluse proper diel and increase in 
daily physical activity. 
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This study providas а table of the energy values o! some popular foods among. 
Filipinos. matched with the corresponding lengih of physcal activites required to burn 
thom off. This table will holp doctors, nutrilionist-diefitians, dieters and weight 
conscious individuals in planning a welght maintenancs/reducticn program, While а 
similar study was done by Konishi, (Konishi, 1905) results were based or foreign valu 
and foreign food items so that their use In he Philippine setting will be limited. 


METHODS 


Seventy subjecis, 35 malas and 35 females, were selected by sequential 
sampling based on the folowing criteria: 


4. Адо batwoon 20-40 years old; 
2. Body weigh within normal Filpino standards; (FNAL - DOST, 1975 ) 
3. Absence o! ines of tha Inyrod glands, heart and lungs 


4 Employed in member agencies of the Ermita Health Science 
Community, and 


5 Wilingness to participate in the study. 


The activites measured woro jogging, cycling, brisk walking, stretching and 
flexing, leisure walking (or walking at own расе) and siting. The energy cost of the 
different activities was measured by indirect calorimetry using the Douglas bag 
assembly apparatus while expired air was analyzed using the Servomex oxygen 
analyzer Each subject was tested for eight minutes during sitting activity and three 
minutes each for the strenuous activities, Duplicate samples were taken for all six 
activities. A stationary bicycle was used for the cycing activity. The speed was 
fixed at 20 ber without any load which simulated the average bicycle rde. In the 
brisk walking 2ctivily, subjects were asked ta walk ine fastest sustainable pace 
without actually running. The stretching exercise consisted cf common warm up and 
bending exercise for Iho neck, arms waist. hips ard legs. 


The energy costs of tha different activiies were calculated by adapting the 
regression analysis where x = weight or independent variable and y = estimated 
energy cos! or dependent variable Moreover, the reference body weight ot S6 and 
49 kg for the average Filipine айш man ard women respectively (FNRI-DOST, 
1989) were used in tho calculation of the energy costs of the differant activities 
included in the table. 


The food tems selected include those thal are considered to be the most 
popular among the Filipinos. The energy valve of the food йет in the table were 
derived from the publications Energy Counter (Guzman, 1979) and the Philippine. 
Food Composition Tables (FNRI-NSDE, 1930). Food toms were given in common 
measures such as tablespoon, cup, retail pack or in estimated amounts normally 
consumed in опе siting. The edible portion wae derived by subtracting tho non- 
edible part or the refuse from the total weight of the food. 
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The calerie-time equivalent lor each Item was derived using tha 
formula- calories in the tood 
nergy ccc 


RESULTS AND DISCUSSION 
Physical Characteristics 


The summary of data on physical characteristics of tha subjecis are presented 
т Table 1. It shows the mean aga, height, weight, body mass index (BMI) lor both 
‘sexes. As expected, the meen height and woight of tho mala subjects wore groator 
than their female counterparts. However, the mean age and BMI were greater for 
the females then the male subjects. 


Food items 


Foods were classified according to the major group to which they belong. The 
approximate measure ot each food Пет, its weight in grams, caloric content and 
energy equivalent in minutes are shown in Appendix |. 


Energy Cost of Activities 


The energy cost of the aforementioned activities (silting, walking. brisk 
walking, jogging, biking. stretching and flexng) expressed In ксайтїп are presented 
in Table 2 


Obviously, the mean metabolic costs for ай the activities were higher for the male 
group Jogging was found to be the most physicaly demanding al 6.05 kca/min for men 
and 4 69 kcalimin for women Cycing came next, then brisk waking, while expectedly, 
sitting was the easiest and least strenuous: Therefore, jogging would require the least 
number of minutes to bum eff a food item, while sitting would tako the longos! time to 
Бит the same, Males have higher metabolic costs than females due to а number of 
factors. Firstly, males are inherently bigger and stronger, thus can perform strenuous 
activites with greater intonsity than females Secondly. males, in general, have a more 
developed and better delined musculature and possess lesserbody fat than females, 
Their muscles. bigger and stronger, require more calories te maintain the daily physical 
labor subjected on them (Kuntzieman, 1979) 


As a whole, the energy cost of the activities tested in this study were within 
the range stated by Durnin and Passmore (Durnin, 1967) 


SUMMARY AND CONCLUSION 


The study was conducted to develop a tabe of energy values of some popular 
local food items, matched with the corresponding length of physical activities 
required o burn them ой. Among the various activities measured, loggna cave the 
highest energy соз, folowed by cycling and brisk walkng, while sitting gave the 
шом! valoa. 
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This study can be of considerable help to people especially those whose lives 
depend on tha healthy balance between the food they eat and the amount of 
exorcise needed to expend iL It wil. Increase Ihe awareness of Filios i) keeping 
the body physically fi fo prevent diseases. 


u must be emohasized that the findings were calculated by setting a reference 
body weight of 49 kg for women and 56 kg for men in addition, reference speed 
and intensity for walking and jogging were no! established, thus varying from one. 
individual to another. Some can walk faster than others, while others jog with the 
intoneity and speed of an athlete in training Asics from the body weight. intensity 
and speed, there are still other factors lo consider which may influence the 
metabolic cost of activites such ав the type of surfaco, grade or level cl surface, 
type of clothing and the weight of the shoes. 


Nonetheless. te energy equivalent tatie provides vital information on energy 
expenditure and is relation to anergy intake. I is therelore desired that people 
become more aware of the role they play in maintainhg their own good health and 
the importance of daily physical regimen in a rapidly automating envronment. 
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Table 1. Physical Characloristics of the subjects (x « SD). 


Sex Age Height Weight. вм 


46478 „4% 8774+620 | 2120 177 


Male 27.83 + 4 00 


Female | 33.51 + 4.90 


15509 «529 | 5155+508 | 21424115 


ble 2. Energy costs (kcal/min) of the different activities, 


Activity мае Female 
siting 14 1o 
Flexing апа Stretching 205 289 
‘Walking at own pace 225 247 
Brisk walking 499 азо 
Cyeimg E 412 
Jogging 605 469 


Annotation to the chart 


The chart (see next page) lists the most commen food items. thelt caloric 
contant. and their energy-lime equivalent, serving as а guide lo Indicate how leng 
and how much physeal activity is required to burn off the corresponding energy 
derived from each tood item. The RDA for moderately active males and females 
aged 20-40 years old is 2570 kcaliday and 1900 Kcabiday, respactively. The RDA 
takes nto account sustaining good health and providing a safety of margin in cases 
ol linesses and strese which depends on such factors as individual variations, food 
Utilization end food supplies. Although it seems to take a lot of elfort to work of а 
Sice of chocolate cake containing 317 calories, what is important is the cumulative 
effect of regular physical activity. In other words, you need not burn off all those 
Calories in опе long physically exhausting session, A daily physical regimen will 
help you expend excess calories and therefore keep you in healthy caloric balance 
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Sacred Heart College, Thevara Cochin - 682 013, Kerala, India. 


ABSTRACT s03 

Cnromosame analysis conducted on Colas laciniatus Benth, (2n = 48) and C. 
амлана Витт (їп = 72) show af thoy are polyplolds. Karyomorphometical data 
Тете! their symmetrical and primitivo kuryotype, wich seems to be correlated with 
{hai тетеп ol! иет! ож! оп and. chemical characterization. Major components 
ound n C. lacinlalus ato Ienone and. humulens, Whereas, n C. рга. 2" 
mafan and farrasans are me actvo principa, 


INTRODUCTION 


Colous Lour. (Lamiaceas) is an Old World genus, commonly known as the 
‘fame belle and possess 150 species (Morley, 1970), and aro mainly distrbutod in 
the Eactorn Homigphore. This gende seome to be especially abundant in Africa, 
India, the Malayan Archipelagos, exterding to Australia and the Pacific Islands 
(Bailey, 1960), The genus consists of a variely of pot and garden ornamentals and 
plants with edible tubers, Some members are found to be of very high medicinal 
value (Guerrero, 1921; Вики and Hanif, 1930, Masiuingan et al, 1964). 


Detailed karyomorphomerical studies and GC analysis of essential oil have 
been conducted on C. laciniatus Benth. and C. parvifiorus Benth. Previous 
cylologcal studies on these plants are restricted to chromosome counts only 
(Mukherjea, 1959: Marton 1962: Ramachandran, 1967). Studies on the genetic 
Constitution and its correlation with the biosynthesis of essential ой has not been 
attomptod о far Therefore, the present study deals with thase objectives in order 
to expat the medicinal and aromatic principles found in these plants. 


MATERIALS AND METHODS 


Germplasm coliections were made from the wild as well as cultivated areas. 
of tropical South India. Voucher specimens are deposited in the Herbarium of 
Sacred Heart Colege, Thevara, Cochin, Kerala, Inda. 


Karyomorphological analysis: 


Mitoti squash experiments were conducted on young healthy root tips 
pretreated with cytostatic chemicals. A solution of saturated aqueous para- 
dichlorebenzene with а trace of aesculine and a pinch of saponin was found to be 
moet effective. Pretreatment was carried out at 05°C for 5 min and thon at 12 
14C for 2 1/2 h. They wore then fixed in 1:3 Camoys solution overnight, followed 
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by the aceto - orcein squash techniques (Sharma and Sharma, 1980). In all the 
karyotypes, ЕЗ» [Forma percentage) is determined алет Krikorian et al (1983), 
followed by the ‘otal centromeric index value, TF% (Huziwara, 1962). The VC 
(variation coefficient) of the chromosome complement was calculated aller Verma 
(1930) 


Essentia! ой characterization 


Essential ой is isolated from Ihe dried, flaked and powdarad leavas by hydro 
distillation in a Clevenger apparatus for 4 - 5 h. at 100, GLC analysis was 
parlormad by using a Chemito 8510 gas chromatograph equipped with an FID and 
а Shimadzu Chromalopac C - АЗА integrator. GC conditions used were the 
following - column - stainless steel, 2.5m x 2.0mm (1). 80/100 mesh, WCOT, 
packed with 5% Sk 0 oporaling conditions . temperature programmed from 80°C 
to 220 at 6'C/min and isothermal at 230°C, integrator and dotector temperature 
200°C; carrier gas : N,, inlet pressure 10 psi, flow rate 30 ml/min,; sample 
injection : spit ratio C. 1:160, sample volume 0 1 ji. The percentage composition of 
oil samples were computed trom the GC peak areas without using correction 
factors. Major componenta were analyzed by relative retention time analysis and 
peak enrichment by co-injection with authentic. standards. 


RESULTS AND DISCUSSION 


The chtomosome complement was found to be a tetrapbid in С. laciniatus (2n. 

48) and a hexaploid in C. parvilorus (2n = 72), otigineting from the base 
number of X2 = 12 chromosomes. The secondary basic chromosome number, X2 
12 is well established in the genus Coleus Lour. (Bir and Saggoo. 1979) This 
higher basic chromosome number might have derived from its lower number XI = 6 
through autoploidy at the basic level (Stebbins. 1960) 


The karyotype in both taxa are characterized by the extremely small size of 
the chromosomes (vide. Figs. 1 and 2). Decrease in chromosome size with 
polyploidy howavar, has been altnbuled to either compaction of spirals or 
"elimination of heterochromatic segments (Sharma, 1972) or reduction in the 
lamellar number (Darlington, 1964). Karyotype 'ormula chows 2 paire of SAT 
chromosomes in С. laciniatus and 3 pairs im C parviflorus. followed by 
homogeneous small chromosomes with nearly submedian to nearly median 
centromeres. Thus both karyotypes appear to be symmetrical Moreover, the. lesser 
range of chromosome length (20 - 1.2 u). low variation coefficient end high total 
forma percentage (vide, Table 1) values confirm their karyotype symmetry In 
angiosperms, presence of symmetrical karyotypes reveal thelr primitivenass 
(Stebbins, 1971) 


The essential ul of both planis were found lo be pale brownish yellow in 
colour with the folowing physical characteristics. С. laciniatus - @® = 0.927, *, 
= 1.459; С parviflorus - d? = 0.917, п ®, = 1.428. The major chemic 

constituents found in С. Iacinatus are 2- ionóne and <- numulene, mono-and 
sasauiterpensids respectively. Whereas. п С. parviflorus the major componens 
were found to be the monoterpene, 4 - thujone and sesquiterpene <- famesene. 
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by the aceto - orcein squash techniques (Sharma and Sharma, 1980) In all the 
karyotypes, F% (Forma percentage} is determined afier Krikorian ef al (1983), 
followed by the total centromeric index value, TF% (Huziwara, 1962). The VC 
(variation coefficient) of tha chromosome complement was calculated after Verma 
(1380) 


Essential oll characterization 


Essential oil is isolated Irom the dried. flaked and powdered leaves by hydro - 
distillation in a Clevenger apparatus for 4 - 5 h at 100°C. GLC analysis was 
performad by using а Chamito 8510 gas chromatograph equipped with an FID and 
а Shimadzu Chromatopac C - АЗА integrator GC conditions used were the 
following - colum ela egg steel 2.5m x 3 Отт (id), 80/100 mash, WCOT, 
packed with 5% SE-30; operating conditions : temperature programmed trom BOC 
1o 230°C at 6-C/nin. and leothermal at 230°С, integrator and detector lomporature 
200°C; carrier gas : N,, inlet pressure 10 psi, flow rata 30 тїтїп; sample 
Injection en ratio C 1:100, sample volume 0.1 ul The percentage composition of 
oil samples were computed from the GC peak areas without using correction 
factors. Major components were analyzed by relative retention time analysis and 
реак enrichment by co-infection with authentic standards. 


RESULTS AND DISCUSSION 


The clromosome complement was found to be a letraplokd in C. laciniatus (2n 
= 48) and а hexaploid in С. parvillorus (2n = 72), onginating from ihe base 
number of X2 = 12 chromosomes. Tho secondary basic chromosome number, X2 = 
12 is well established In the genus Coleus Lour. (Bir and Saggoo, 1979) This 
higher basic chromosome number might Fave derived trom its lower number XI 
through auteploidy at the basic level Stebbins, 1966) 


The karyotype in both taxa are characterized by the extremely small size of 
the chromosomes (vide Figs 1 and 2) Decrease in chromosome size with 
polyploidy nowaver, has been allributed to either compaction of spirale or 
elimination of heterochromatic segmerts (Sharma, 1972) of reduction in the 
lamellar number (Darlington, 1964), Karyotype formula shows 2 pairs of SAT 
chromosomes in C. laciniatus and 3 paire in C. parviflorus, followed by 
homogsnecus small chromosomes With nearly submedien lo neatly median 
centromeres. Thus both karyotypes appear lo be symmetrical Moreover. the lesser 
range of chromosome lengh (20 1.2 p j, low variation coefficient ard high total 
forma percentage (vide. Table 1) values confirm their karyotype symmetry. In 
angiosperms, presence of symmeirica) karyotypes reveal meir prunitiveness. 
(Stebbins, 1971) 


The essential oll of both pianis were found to be pale brownish yelow in 
colour with the following physical cheracterislics С laciniatus de = 0.927, 
= 1459; C parviflorus - d® = 0.917, п ", = 1.426. The major сһотіса 
constituents found in C laciniatus are 3. ionóne ала ~: humlene, mano-and 
‘sosquiterpanoids respectivaly. Whereas, {т C parviflorus the maior components 
Were found to be the monoterpene, 4 - thujone and sesquiterpene <- larnesene. 
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Thus both planis belong to mixed chemotypes, The comparativaly low percentage of 
prime constituents (vide. Table 1) show the relatve complexity of their essential cits 
The quality of the ой and the quantitative composition of major constituents ate 
genetically controlled (Heltendehl and Murray, 1976) and attribuled lo their 
respective biosynthetic pathways (Erdtman, 1962). The terpenoids present r these 
Plants could well be expioited through breeding techniques, whieh may improve the 
Qualitative as well as quantitative characteristics of thoir essential of 


SUMMARY 


The кагушуре of d laciniatus and C. parviforus exhibit polyploidy with 2nea 
(4x) and 2n = 72 (бэ) respectively The various karyomorphometrical dala show their 
relative primitive wild characteristics. Moreover. bath plants belong To mixed 
chemotypes, showing the presence cf various mono-and sesquilerpenoids. The 
predominant vegetative means of propagation ‘ound in these plants together with 
higher levels of ploicy and a primitive genetic setup could be exploited by conducting 
breeding experiments. Thus new breeds of high yelding plants can бе developed аз а 
commercial source of farpanois of medicinal and economic importance. 
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Exentil OU Cherecterisation 


Table 1. Karyotype and essential oll data on two species of Coleus Lour. 


Mamet an PL кк VG ТРЫ OW Major Components 
— nnm 


Benth, 48 4x MBM 1341 4151 005 <c- Humulene (8.2%) 


C. parviiorus 
Banh. 72 бх ASB 1283 419 004 . Thujone (9%), 
“< - Famesene (3.1%) 
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Наше 1. Karyotype of Coleus laciniatus. Scale represents 10 pm- 
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Figure 2. Karyotype of Coleus parviflorus. Scale represents 10 jm. 
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EGG PARASITOIDS OF COTTON BOLLWORM, 
HELICOVERPA ARMIGERA (HUBNER) IN SELECTED 
COTTON GROWING AREAS 


LEONARDO T. PASCUA? and 
MIRIAM E. PASCUA* 


ABSTRACT Me 


The study was conducted ín selected cotton growing areas o Baise and Baca 
осон Noris and atthe Colion Research and Development insta Experimental Farm 
їп San Juan, locos Sur from November 191 to May 1993. it aimed lo survey the 
naturel occuring cotton aetiworm egg Perastoids, to determina tir degree or 
Parasitization їп the eld and to compare ihe Бает ogy pareetzetion between 
pred and unepraved plot 


Tne collected naturally occuring воз parasitoid in Batac and Baesrra was 
— «Маш (Bhi) where pareelizaton ranged rom 1618 to 
82.78% wlth an average of 137%. 


The egg parasitoid thrived throughout tho year where f was seo present in the 
preceding res Sop alacing aem bore! and army worm ogg 


in San Juan, locos Sur. two eggs parasitoide ware Identita: Trichogramma 
V% 
‘araaitction of Бойногт eggs did nol vary greatly n sprayed and unsprayed plots. 
Blower, thoir incidence diferod at чийа sovelepmental жаден o the сойот Crepe 
..... . 
Maga m cniras igh parasticaion wes полетува м e 


INTRODUCTION 


The adverse effects of synthetic insecticides justfied tho renewed efforts on the 
use dd biological control agents such as egg parasiioids have the advantage over 
‘ther biological control agents because the target pest is kiled before it could cause 
damage to the crop. 


In the Philippines, egg parasitolds can effectively control lepidopterous posts. 
Ite uso started in 1934 with imported Trichogramma species (Baltazar, 1969). The. 
potentials of indigenous species were ignored until Alba and Estioko (1980) and 
Nagaraja (1984) reported thal indigeneous species were aiso effoctive against sugar 
сапе and pod borers, respectively. In succeeding studies, Alba (1988) reported that 
four Trichogramma and six Trehogammatoitea were attacking lepidopterous oggs in 
different host ріалів. Despite the importance of biological control, there is no serious 
effort made во far in studying the naturally-occurting egg parasitoids and thelr 
potentials as contro! agents for cotton pests. Hence, this study was conducted 1) to 
‘survey the naturally occurring egg parasitoids of cotton boliworm in selected cotton 


F Selene Research Speci 1, Crop Polson Deparment. Caton Reseach and Development Insta, 
Bus Door Nore " 
чомиа 1, Сооро of Agiouture and Forestry, Mariano Marcas Sate лесу. Bac, Ieor Nott 
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growing areas; 2) to determine their degree of parasitization in the field; and 3) to 
‘compare the bollvorm egg parasitizaion between sprayed and unsprayed areas. 


MATERIALS AND METHODS 
Survey of Egg Parasitoids. 


Ten cotton fields in Batac and Bacarra, locos Norte were surveyed and about 
20 to 100 bolluorm eggs wera collacted from each site, The eggs were colected by 
taking the portion of the leat where these were attached, then were placed 
individually in glace Viale-plugged with coton balls. The collected eggs were 
brought to the laboratory for further observations. Those that hatched were 
discarded, However, blackened eggs which dd not hatch wero further observed for 
I3 days after collection. Emerging parasioids were preserved in 70% alcohol. The 
collected parastolds were identified through the help of Dr. Jean Voegale', a. 
consultant of tha Philippine-German Biogical Crop Protection Projact. Data on 
Sampling location. number of parastized eggs and the age of the стор were also 
taken, 


А survey маз also made to determine the occurrence of egg parasitoids during 
‘off-season planting ol cation. К was conducted in the preceding rice crop In Noto. 
Raoa Wast, and CRDI fields. Eggs of stam borer and army worm were collected 
‘The procedure used in the collection of bollworm eggs. was also followed. 


Comparison of Sprayed and Unsprayed Plots 


An area of 2,000 square meters located at the Cotten Research and 
evelopment (nsiues Зап Juan Experimental Station was Used for the conduit of 
this study, The plot was divided into two: one that was sprayed with chemical 
Iinsecticies and the other was unsprayed, The plants were sprayed al 32. 43, 56, 
66,75,82 and 92 days alter emergence (DAE) and was based on tha Critical Pest 
Level. Eggs were collected at 35,50,65 and 90 DAE. The procedure in the preceding 
Study was also employed. The dela obtained were similar ав that of study | 
‘Seadeetion yield and yleld components were gathered at harvest. 


RESULT AND DISCUSSION 
Survey of Egg Peel. 


The parasitolds emerged from the blackened bollworm eggs after seven to 
thirteen days after collection (Table |), This indicates that oviposition by the 
parasitoids look place in diferent days. The number of paresitok! emerged per egg 
ranged from one lo seven and 56.42 % were females while 43,58 % were males. 


‘The collected egg parasitoid rom cotton growing areas in Balac and Bacarra, 
Посов Norte was identified as Tricogramma chilonis (Ishii) whe those om San 
Juan, Посов Sur were T. chllons (Ishi) and Trchogrammatoldea conjuangcoi 


(Nagaraja), 


эмз L. Paecu and М. Pascua: Egg Parasitolds of Cotton Bolorm, 200 
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Tha presence of raturally occuring parasttods соцкі be influenced by the cropping 
pattern and crop diversity. In locos Norte, the preceeding crop was ries which ia the. 
‘source of Ihe parasitoids. Rice stemboret and army worm in rico plants were also the 
hosts of Tricnogramma (Table 2), This finding implies thet the egg parasitoid thrives 
‘throughout the year. The time gap between harvesting of rice and the planling of cotton. 
is about two lo three weeks while the interval between the harvesting of cotton to the 
Planting of rice is about four o six woeks. Voegele (1993) pointed out that Trichogramma 
‘could survive at about lour weeks under normal tropical condition. Furthermore, some. 
‘areas near tho sampling sites wera planted earlier with tomato ard corn instead of 
‘cotton affer ће rice crop was harvested. Since tomato and corn crops are hosts of the 
cotton beltworm, the parasitade persist oven without tho cotton plant se plant host, 


In San Juan, ilocos Sur, rice and corn were planted earlier near the experimental 
‘area and Trichogramma could have possibly migrated to said study ste. 


Degree of parasitization 


Рапайей eggs ranged trom 18.18% o 82 76% with an average of 47.97 + 22 04 
(Table S] This indeates tht the naturally occuring Trichogramma chiens in cotton 
teas in Batac anc Bacarra, locos Norte had high populaton density despite frequent 
%% by he farmers. Furthermore; ths could 
‘Be attributed to the diversity of crops in these areas. There was migration of egg 
Parasols пот one crop to anothar especialy пот unsprayed crops or rope planted 
earlier where the parasitoids have already established their population. 


‘The percentage of eggs that halchad as larvae was quite low (23,04%). However. 
e of the eggs did not hatch and could be due to some factors such as ogg steritty. 
(ect of nsecticde, egg predation and other natural lader 


‘Comparison of sprayed and unsprayed plots. 


‘The degree о! parastization did rot greatly vary between sprayed and unsprayed 
plots (Fig. 1). Parasitoids from unsprayed plo probably traraferred to the sprayed plot, 
‘hence, contriufing lo an increase egg parasitization. Furthermore, rica and сот were 
oem neat the experimental ste and parasitoids could have possibly transterred to said 
‘sty ste 


However, the seod cotton yield harvested from the sprayed plot was higher than 
the yield on unsprayed plot by 14.23% (Table 4). The difference on yields between 
realmente was attributed to lessor number of developed early bolls on unsprayed 
plants. This could be due fo low boilworm egg parasitization а! early stage of the crop 
‘hat contributed ta high population of botworm. 


Paresitization at diferent plant growth stages 


There wes а low parastization of boliworm eggs at early squaring stage of the 
crop (35 DAE) This could be due to the low initial population of the naturaily-occuring 
parasitoids in the ligid. However, as the crop matured. the population increased 
{tremendously as exhibited by high bolivorm egg paraaitzation during peak squaring. 
flowering and bolling stagas. 
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With this: result, there is а need to supplement the naturally-accuring 
parseitoide during the early stage of the crop. However, as the population of the 
paresitoits become established at lator stage, there is no more need to supplement. 
the existing Tichogamma in (пе feld. 


SUMMARY AND CONCLUSION 


The study was conducted in cotton growing areas In Batac and Bacarra, Ilocos 
Norte and at CRDI Experimental Station, San Juan, Ilocos Sur from November 1991 
to May 1993. The study surveyed. The naturally occurring egg parasitoids of cotton 
bollworm. determined their degree of parasitization in the field and compared the 
bbollworm egg parssitization between sprayed and unsprayed piots. 


The naturally occurring Trichogramma chilonis (shii) was obaarvad to attack 
bollvorm eggs in Batac and Bacarra, Ilocos Norte. The parasiization ranged from 
16.40 to 62.78% with an average of 49.97% in the farmers’ field despite frequent 
spraying with chemical Insecticide. 


In San Juan, Ilocos Sur, two bollworm egg parasitoids were identified namely 
Trichagramma chitonis (Ishii) and Trichogremmatoidea cowangcol (Nagaraja). The 
degree of parasitization of bollworm eggs did not vary greatly in sprayed and 
unsprayed plots. However, it is recommended that soma areas must be left 
unsprayed so that there would be sources of inoculum of the parasitoids. 


Low parasitization was observed at the early squaring of the cotton crop. 
However. high parasitization was observed at later stages of the crop. This implies 
that the initial population of the parasitoid in tho field was vory low but аз the crop. 
‘matured, the population increased, This resul indicates that inoculation of bollworm 
egg parasitoid e necessary during the early stage of the crop. 


REFERENCES 


ALBA, М.С. and В.В. ESTIOKO, 1980. Potential bio-control agents against 
sugarcane stem borers found in Negros islands, Philippines. Proc. ISSCT XVII 
Congress 2:1821-30. 


1988. Trichogrammalide in the Philippines. Philipp. Entomol. 7 (3): 263- 
эл. 


BALTAZAR, C.R. 1963. Import and export of biological сомго! agents in the 
Philippines. Philipp. J. Agric. 28 (1-2). 1-30. 

NAGARAJA, Н. 1984. Description of new species Trichogrammatoides (Hymenoptera: 
Trichogrammatoidea), parasitic on tha cacao pod borer in the Philippines. 
Philipp, Ent, 6(2): 207-213, 


VOEGELE’, J. 1993. Personal Communication 


maa 1. Pascua and M. Pascua: Egg Parasitoide of Cotton Войо, m 
Helicoverpa Armigera (Hubner) in Selected Cotton Growing Areas 


Table 1. Number of days from collection to blackening and Trichogramma 
‘emergence, number of Trichogramma por eggs and percentage of 
female and malo. 


RANGE MEAN 
2-8 252 
7-18 9.63 
1-7 269 

56.42 

азва 

11000 


Table 2. Degree of idopterous egg parasitizstion ef the naturally occuring 
3 —— chilonis in Tice crop in three Batac i growing. 
Е и 


No. of Eggs Percent 
Collected Parasitization 


= 
8 


7100 
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Table 3. Degree of bellworm egg parasitization of the naturally occuring 
Trichogramma chilonis on cotton in Batac and Bacarra cotton growing 
areas. 


PLACE OF. Percent Percent Percent Non- 
COLLECTION  Parasiizmtion EMSgodas ‘Emergence CP . 


BACARRA. ILOCOS NORTE 


Brgy #10 2392 26.92 46.15 flowering 
abarcan. 36.18 4545 3636 flowering 
Cadanglaan (1) etn 1806 2083 towering 
Cadanglaan (2) 7840 874 1685 flowering 
Союсог 4596 1892 3514 towering 


BATAC, ILOCOS NORTE 


Baoa West 454 EE 1364 flowering 
Darividiw E 12.50 5750 towering 
Noto 1076 345 1397 flowering 
CRDI, GES (1) заг лө p boling 
CRDI, CES (2) 2000 Er 3076 boling 


Table 4. Soodcotton yield and yistd components of sprayed end unsprayed 
plots in San Juan, locos Sur. 


Plant T Weight? Seadcoton| 
Treatment | Population] быу Bel Yield cle, 
iha) @ | база 
Sprayed piot аворо | ame | 4e | mme | — 


Unsprayed piot ans | sms | 405 | +в | 1429 
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Figure 1. Dagree of cotton boliworm egg paratization during the different 
stages of the cotton crops in sprayed and unsprayed plots. 
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ANTI-TUMOR PROMOTING ACTIVITY OF 
DECOCTIONS AND EXPRESSED JUICES FROM 
PHILIPPINE MEDICINAL PLANTS 
ELEANOR SERRAME and CLARA Y. LIM-SYLIANCO 


Insttute of Chemisty, College of Science 
University of the Philippines, Dilman, Quezon Cty 


ABSTRACT 54 

ЯШ, 

A modified tumor promotion test was usod in this study, When 

TTT. ued at the intor and croten oll aa the promoter, 67% 

. developed akin tumors 30% ˙— tumors, ant 23% had 
un tumore. These wore Scree within pared of 10 шене. 


‘satan pula and santan daw. 


Partint inhibition of tumov formation was axhibltnd by espreesed juice бот gare 
buike, nest alagam, lowers — rer Ре roots and 
leaves of romero Expressed juce tom onion bulk Юта the development of iver 
umore bat not akin tumors, 


1 is розы» hat Be test medicinal plants contain constent tnat can M 
the promotion stage of carcinogenesis. 
INTRODUCTION 


"The multistage modal of carcinogenesis has been proposed recently (Sugimura 
and Wakabayasi, 1991) 


INITIATION + PROMOTION + CONVERSION 


— > PROGRESSION 


At the initiation stage, the carcinogen reacts with DNA, the genetic substance 
of the ling сөй, The reactvity may resul in alteration of the siructure of DNA as а 
consequence of reactions with urinae and pyrimidine bases, intercalation’ with basa- 
pais, single and double strand breaks and deletions. 


If the altered stiucture escapes repair, mutations result which may activate 
pretooncogenes and inactivate tumor suppressor genes. At the promotion siage 
There is clonal expanson of inated cels, At the conversion and progression stages, 
ene chromosomal changes ara voivod 


"The medicinal plants selected in this study are those that have been shown to 
Inhibit the intiation stage о! carcinogenesis. I! would be of great interest if t can be 
shown i they inhibit the second stage, the promotion stage of carcinogenesis. 


zs 
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MATERIALS AND METHODS: 


Dimethibenzanthracene and croton oll were obtain from Sigma Chemic 
Company, St. Louis, Misouri, U.S.A 


Swiss Webster Mice were furnished by the College of Veterinary Medicine, 
University of tha Philippines, Diliman. 


A modification of the skin tumor promotion test by Serenbium and Shubik, 
1878, was used. The experimental mice were shaved at the back, three days before 
the аррісаноп of ine initiator, dimeinylbenzanthraceno, Three days atter, the 
promoter. croton ol. was applied on the shaved area and thirly minutes after, the 
decoction or expressed Juices of the medicinal plants were brushed on the sama 
shaven area. This application of the promoter and the plant extracts were repeated 
three times a week for 20 weeks, The appearance of skin tumors was noled within 
this period. At the end of 20 weeks tho animale wore dissected and examined for 
the presence of organ tumors 


RESULTS AND DISCUSSION 


"Table 1 indicates the scientific names and the parts of planis which decoction 
‘wore used in the study. 


‘Table 2 shows scientitic names and paris of the plants which exprassad juices 
Were used as fest systems, 


The tumor promoting activity of croton oil wth cimethylbenzanthracera as the 
Inititor ie shown in Table 3. 


Groton ой alone or dimeihylbenzanthracene alone (OMBA) did rot induce the 
formation of tumors. Although ОМВА, a carcinogen, alkylates DNA after metabolic 
activation, a promoter is needed to induce cional expansion of initiated cells 
Croton cil alone, without the Initiator, will not have Initiated cells which clonal 
‘expansion It cen Induce. 


The antitumor promoting activity of decoction from five plants are shows in 
Table 4. Complete inhibition of skin and organ tumors wae shown by decoction 
from leaves of tssang gubat, and bark trom mango. Decoction froin seeds of ll 
inhibited completely the formation of skin tumors and reduced the development of 
‘organ tumors lo a significant extent. Decoction from roots of kogon and leaves of 
romero inhibited completely the development of organ tumors and reduced to а 
signiicant extent the formation of skin tumors. 


Table 5 shows the antitumor promoting activity of expressed juices from fiftsen 
‘medicinal plants. Expressed juices from leaves of guava, sulasi kalateutsi, yerba. 
buena, pandan, kinehay, sabila, damong тапа, and mayana inhibied completely the 
formation of skin and organ tumors. This was also shown by the expressed juices 
from red and yellow flowers from santan. Parlial but significant reduction of 
formation of skin tumors was shown by expressed juice from garlic bulbs, from 


Serrame and Sykanco: Алі Тыт Promoting Activity of am 
Decoctions and Espressed Juices from Philppine Medicinal Plants 

alagaw leaves and Irom flowers of gumamiela. Expressed [uice (rem onion bulks 
reduced the exient of liver lumor formation but did not inhibit skin tumor 
development 


These results suggest thal for most of the plants used, they possess 
constituents which can inhibit the second stage which is the promotion stage of 
carcinogenesis. 


CONCLUSION 


О! the plants ctudiod only expressed juice trom onion bulka did rot inhibit skin 
tumor formation. АЙ others showed eithor complete inhibition or partial inhibition ot 
skin tumor formation. Except for decoction from ipihipl and expressed juice from 
onion bulks, all omer preparations from the test plants showed complete inhibition of 
organ tumors. Only partial inhibition was shown by decoction trom ipi- pil seeds and 
‘expressed jue from onion bulls. 


ACKNOWLEDGEMENT 
Financial support trom the National Research Council of the Philippines is 
arstofly acknowledged. 
REFERENCES 


BERENBLUM, |, and P. SHUBIK. 1973. А new qualitative approach to ће stages of 
carcinogenesis in mouse skin. Br. J. Cancer 1; 983-391 


SUGIMURA, T. and K. WAKABAYASHI, 1991. Environmental mutagens and tho 
development of cancer in man. Environmental Mutagen, Carcinogens and 
Teratogens. Thai Environmental Mutagen Society. pp 1-12 


278 Philippine Journal of Science 1995 


Table 1. Scientific names of plants which decections were used. 


Local Name сепи Names Parts Used 


зрачи Mimosa glauca Linn seeds 
Kogon Imporata koenigii Bea, toote 
Mango Mangitera indica Linn. bwk 
Romero Rosmarinus officinas Unn. leaves 
Tsaang gubat Etvetia тойв Мет. leaves 


16% decoctions wera made of sach 
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Table 2. Scientific names of plants which expressed juices were used. 


Local Name Schmit: Namas Parts Used 
Alagaw Premna nauseosa Blanco leaves 
Damong Мага Artemesia vulgaris Linn. leaves 
вайс Alum занит Linn, bub 
Guava Psidium guajava Linn leaves 
Gumamela Hibiscus rosasinensis Linn. flowers 
Kalstsutsl Plumiera acuminata Air. leaves 
Kinchay Apium graveolens Lim. leaves 
Mayana Coleus blumei Benth. leaves 
Onion Alium ceps Linn. bub 
Pandan Pandanus odoratissimus Linn. leaves 
Sabia Асе vara Unn. 

Sanan diaw ora chinensis Linn, losen 
Sanan pula bora coccinea Linn. flowers 
Sutasi  Ocimium sanctum Linn. leaves 
Yerba buena Mentha cordifolia Linn. leaves 
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‘Table 3, Tumor Promoting Activity of Croton Oil with Dimethyibenzanthracene. 


% Skin Tumors. % Organ Tumors 
Groton Ой + DMBA* D 50 % (ма) 
зо % (colony 
16 % (oral) 
Croton oll alone ° 0 
ОМВА alone ° 0 


* dimelybenzarihraceno: 


Table 4. Antitumor Promoting Activity of Decoctions. 


% Skin Tumors % Organ Tumors 
DMBA + croton oil ene 50% (liver) 
plus bt bl D 14% 
plus кодол D E 
plus mango o 07 
plus romero 14% ° 
plus teaang gubat 0 0 
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Table 5. Antitumor Promoting Activity of Expressed Juices. 


% Skin Tumors 


% Organ Tumors. 


в» 


50% (мег) 


e 


